Gambogic acid induces heme oxygenase-1 through Nrf2 signaling pathway and inhibits NF-κB and MAPK activation to reduce inflammation in LPS-activated RAW264.7 cells.
Gambogic acid (GA), a natural product with a xanthone structure, was previously demonstrated to exert anti-inflammatory effects. The aim of this study was to evaluate the anti-inflammatory activity of GA on LPS-stimulated mouse macrophage RAW264.7 and its anti-inflammatory mechanism. Pretreatment with GA inhibited LPS-induced production of nitric oxide (NO) and prostaglandin E2 (PGE2) through reducing the expressions of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2). GA also decreased the expressions of pro-inflammatory cytokines, including TNF-α, IL-6 and IL-1β. The activation of nuclear factor-κB (NF-κB) and the Mitogen activated phosphokinases (MAPKs) regulates pro-inflammatory factors. Further experiments demonstrated that the nuclear translocation of NF-κB, a promoting regulator in inflammation, was blocked via inhibiting the phosphorylation event of IκBα by GA. Meanwhile, the Mitogen activated phosphokinase (MAPK) signaling pathways were also suppressed. However, activation of nuclear factor erythroid 2-related factor (Nrf2) can inhibit inflammation. GA could activate the nucleus translocation of Nrf2 and up-regulated the expression of heme oxygenase-1 (HO-1). Taken together, GA exhibited its anti-inflammatory activities through Nrf2 activation and NF-κB depression, thus could be a candidate for the prevention and treatment of diseases that involve excessive inflammation.